The cassava has been modified successfully by using the saline water, which was abundantly available on the planet. The biomass was submerged in saline waters that salt concentrations were altered at 0, 3.5 percent (seawater) and 10 percent (w/w) and were kept 5 days. After recovery by washing steps, the treated solids were characterized by using XRD (X-ray diffraction), FTOR (Fourier transform infra-red), and SEM (Scanning electron microscopic). The results showed that the XRD pattern of saline water pretreatment decreased significantly. The biggest decrease of X-ray intensity occurred at around 18 o . Meanwhile, the fingerprint of FTOR revealed the transmittance intensity of infra-red ray of saline water treated solid inclined for all wave constant numbers, suggesting that many hydrogen bonds were disconnected. Those findings also were enhanced by SEM pictures that showed the change of surface morphology of treated biomass. Ot was indicative that cassava structure was modified becoming more textured after employing saline water pretreatment. This work is an innovative finding to gradually substitute commercial ionic liquids that are very expensive with saline water for biomass pretreatment.
Introduction
Currently, the biomass has been converted into reducing sugars and renewable biofuels, such as ethanol (Hernoux et al., 2013) . Generally, the starch can be found from plants, which grow in tropical-and sub-tropical lands the following corn, tubers, cassava, wheat, sago and rice (Nafchi et al., 2012; Puncha-Arnon & Uttapap, 2013) . Actually, the raw starch biomass contents are starch itself and a small amount of cellulose, hemicellulose, and lignin (Zhang et al., 2013) . The cassava starch has been investigated and attracted many scientists who developed them becoming more valuable materials, like modern food and alcohol (Souto et al., 2016; Silva et al., 2013; Gunawan et al., 2015; Pereira & Leonel, 2014) .
Onvestigators, who developed the starch, concentrated on its crystallinity, surface morphology and its structural modification as previously reported (Alcazàr-Alay & Meireles, 2015) . Many authors concluded that pretreatments were the most crucial step of overall processes obtaining more valuable starch. Dne of the works was aimed at changing the starchy crystal from well arranged-into more amorphous forms (Neelam et al., 2012) .
Acids and alkaline were employed to pretreat starch that purposed to alter its crystallinity and the result showed the enzymatic hydrolysis improved significantly (Lopez et al., 2011) . Another chemical treatment on residual cassava was employed to analyze the acidity and microbial growth as reported by author (Souza et al., 2013) . As the high pressure and temperature, sub-and supercritical methods have been also applied to modify the biomass structure (Manzanares et al., 2012) . They investigated that the explosion method in which pressure decreased abruptly, could alter biomaterial structure and breakdown the glycosidic connections. Commercial ionic liquid, which was expensive has been also employed for starch treatment (Yakubov et al., 2015) .
The chemical agents like acids, alkaline and ionic liquids, which were used on starch pretreatment generated pollution over soil and water and also were poisonous. Sub-and supercritical methods, which were performed at high pressure and temperature, were considered insecure and expensive (Sangian et al., 2015) . The safety, clean and technologies for pretreatment should be developed and fullfilled conditions and standards of environmentally-friendly procedures.
The present investigation is to change the structure of cassava starch performing saline water which was abundantly available. According to intensive references study conducted, saline water has not been employed for cassava starch pretreatment for structural alteration. Procedures are as followsI: biomass drying and milling, washing step and characterization. The crystallinity of treated solids and native cassava are measured using XRD, SEM, and FTOR.
The structural modification of cassava starch using a saline water pretreatment 
Materials and methods
The starch (cassava) was obtained from a farmer in a village, Minahasa District, North Sulawesi, Ondonesia. Procedures of pretreatmet are as followsI: The cassava was peeled and cut into small parts and they were dried under sunlight for days. When dried, cassava was milled until becoming powder using a machine and the particle size was smaller than 100 mesh. Particles were mixed with saline water whose salt concentrations of solution were varied at 3.5 and 10 percent (w/w). The control was an original substrate, which was not conducted pretreatment. The saline water that was got from sea, has an average salt concentration around 3.5 percent as previously reported (Jakhrani et al. 2012) while, the other solution, which has salt concentration 10 percent (w/w), was prepared by mixing 100 grams commercial salt with 900 grams fresh water.
The pretreatment technique was adapted from some reports using the commercial ionic liquids that were conducted at high temperature (Thomas et al., 2011) . Meanwhile, the present study was carried out at low temperatures and used saline solution, which was very cheap. The temperature changed naturally that followed the alteration of room temperature, which varied between 25 °C and 30 °C and the process was kept for 5 days. The wash step was applied after pretreatment-treated particles were neutralized by washing with fresh water and then obtained using filter via funnel flask. The recovered solids were dried under sunlight for days until its weight was constant. The treated-and dried solids were weighted and then isolated inside plastic bags prior to characterizations.
The crystallinity change of treated substrates were characterized using XRD (PANalytical, Type: Xpert Pro), FTOR (SHIMADZU, type: IR PRESTIGE 21) and surface morphologies were pictured by SEM (FEI, Type: Inspect S50) and the place of measurement was at State Univ. of Malang East Java. The XRD measurement has started an angle (2θ) at 10.01 o and ended at 89.9 o and conducted at 25 o C. The current flowed to the circuit was 35mA and voltage difference was of 40kV. The wavelength of K-alpha was of 1.54Å as K-Beta was set at 1.39Å. While, the wavelength constants used for FTOR characterization were altered from 400 to 4000/cm, which was similar to a previous report (Adebisi et al., 2014) . The SEM was employed to understand the change of surface morphology with keeping conditions the followingI: voltage difference was at 15kV; magnification was of 1000x; WD and spot were set at 10.8mm and 5.5, respectively.
The study was to analyze the change of intensity height of X-Ray, which was diffracted for both solids, treated-and native solids. The XRD patterns shown were compared to some reports that related to present work. Meanwhile, the bonds vibrations were analyzed through the fingerprint shown by the FTOR diagram. The variation of transmitted infra-red rays of treated biomass was compared to the original substrate. Figure 1 shows the XRD pattern of treated substrate and compared to that of original biomass, or without pretreatment. The dominant intensities were located at angles (2θ)I: 10.99°, 14.59, 14.87°, 15.17°, 16.87°, 17.00°, 17.98°, 18.01°, 23.00°, 30.29°, 33.00° and 35°, which were comparable with other reports (Qin et al., 2016) .
Results and discussion

XRD patterns
The XRD pattern of starch, especially its peaks is much more complicated than that of cellulose. Scientists who concentrated on cellulose and starch study found that starch was also more amorphous than cellulosic materials. Authors (Marimuthu et al., 2013) tried to simulate the relation of those angles and reflector planes in (hkl) indices and focused at angles (2θ)I: 19°, 17°, 23° and 30°.
The main peaks of X ray intensity generated by reflector planes in starch crystal were relatively comparable with those of cellulose. Previous investigations reported that peaks of cellulosic crystal were dominated at 14.26, 16,77, 22.58 and 34.6 as previously published works (Zhao et al., 2012) . Meanwhile, the lowest valley that belonged to amorphous parts was at 18.3 (Park et al., 2010) . The starch has two highest peaks located at 18 o and 23 o , which were a significant difference with a XRD pattern of cellulose that was only one dominant peak at 23 o .
The damage of crystallinity of treated cassava starch can be analyzed the decrease of intensity of peak as seen in Table 1 . The graph showed that the intensity of diffracted X-Rays significantly declined around 18 o , when the substrate was treated by 3.5-and 10 percents salt of solutions. The peak heights both treated solids were relatively similar at around 18 o but significantly differed at above 23° in which 10 percents pretreatment was lower than that of 3.5 percents-and original solids. Ot was also found that the positions of angles 2θ of treated solid slightly shifted to the right 15.20, 17,12 and 18,12 ect from position of original starch as previously described. The space distances of the crystalline cube (d-spacing) of treated solid mostly decreased significantly, which means that the surface area improved. The d-spacing of original biomass were 5.84, 5.22, 4,93 and 3.86 compared to those of pretreatment declined to 5.83, 5.18, 4.89 and 3.84. An XRD patterns as previously described shows and proves that the crystallinity of pretreated biomass (cassava) was transformed, or modified compared to that of original solid (Correia et al., 2012; Deka & Sit, 2016) . 
FTIR spectra
An XRD characterization was compared with FTOR measurement to investigate the solid structures and chemical bonds vibrations. The wavelength constants, 400-4000/cm, were scanned into the sample and those transmitted were analyzed. Figure 2 shows the FTOR spectra of original biomass and treated substrates. These data shows the wavelength constants (some references called vibration C-DH, C-H bonds; 862.18 and 929.69 were modes of C-D-C, C-C-D, and C-C-H stretching motions.
Absorbance's numbers of 1627, 1516 and 1446, which did not display in the finger-print, were bonds motions of as DH bending vibration of absorbed water, resonant of C=C aromatic stretching and H-C-H and D-C-H in-plane bending, respectively, which confirmed investigations from some authors (Correia et al., 2012; Cai et al., 2014; Bajer et al., 2013) and were relatively comparable as previously works for cellulosic biomass (Kumar et al., 2014; Poletto et al., 2014) . From data obtained that all measurable quantities, such as intensity, corr. intensity, base (H), base (L), area and corr. area of treated solids changed significantly. The vibration around 1645.2/cm of treated solids changed significantly, whereby two valleys and one peak appeared for native solid. After pretreatment, the peak totally disappeared from the fingerprint of both samples measured.
As presented in Figure 2 , valley and peak around 3623.96/cm occurred an alteration significantly. After 10 percent salt employed, valley and peak were diminished and relatively shifted to the right, whereby the wave constant changed to 3523.95/m. The significant change also occurred at wavelength above 3100/cm, which the infra-red photon transmitted of 10 percent-treated solid declined very much as described in Figure 3 . Ot also added facts that saline water could modify the biomass structure, especially starch that was useful to convert it become more valuable materials, or food. Generally, transmitted infra-red waves through substrates significantly changed for all pretreatments. The intensity heights of infra-red photons transmitted for pretreated biomass were increased that related to many H bonds were broken down. These were a strong indication the treated substrates were well-modified after pretreatment as shown in Figure 3 which was relatively similar to other reports (Zhang et al., 2014) . Figure 4 presents the SEM images of starch that was treated by 3.5 and 10 percent of salt and compared with native solid. The samples were shot whose picture was magnified by 1000x as shown in figures. The potential difference applied was altered each sample, whereby 15kV for native solid, 10kV for 3.5 percent-pretreated substrates and 20 kV for 10 percent pretreated sample. As shown in figure, the surface morphology of nonpretreatment solid was brighter than that of treated substrates. The shape all particles which were shown has not yet defects and damage. All images exposed that the form of particles are close to round and oval look like, which verified the study conducted previously (Correia et al., 2012) .
SEM pictures
When the substrate was treated by saline water taken from Manado Beach (concentration 35/1000 of salt), particles shape appeared defective. The surface of the sample was scattered much dust and the picture was blurred because parts of particles were ruined and demolished. For many particles were destroyed becoming dust, their dimensions were reduced significantly so the materials were more porous than that of native solids.
On the middle of round oval particles appeared a formless substance that was likely consisted of other fibers, like cellulose, lignin, and hemicellulose. The surface area of treated substrates significantly improved and was more textured morphology (Utrilla-Coello et al., 2014) . The starch that has been modified was not only good for food but also was easily hydrolyzed into reducing sugars using the catalyst as proposed by investigators (da Rosa Zavareze et al., 2010) .
When 10 percent salt introduced, the surface became clearer than those of previous pictures. Ot was indicative that saline agents could dissolve other parts inside biomass, like lignin and hemicellulose. The many oval-and round shapes were damaged significantly and their sizes decreased. There are many small particles, which appears and attaches on the bigger particles (starch). According to shapes and being compared to the reference, those particles were salt dominated by NaCl that was comparable with work reported previously (Tran et al., 2011) . The salt particles attached on starch substances through electrical interaction and bridged between polysaccharide chains. The bonds formed were fiber-DH-Cl-Na-DH-fiber and so on. The dust that showed in Figure 4b was removed totally after 10 percent salt was employed for pretreatment. Ot indicated that higher concentration of salt in saline water could dissolve and cleared of other fibers inside biomass.
Conclusions
The saline water has been employed to modify the cassava structure that was the most important requirement for textured food, sugar and alcohol productions. Of compared with commercial ionic liquids, which was very expensive and poisonous, saline water was free, abundant and enviromnentally-friendly. The disadvantage for using this new solvent was the pretreatment was conducted for 5 days. However, it was compensated by zero energy usage since pretreatment process was not powered by electricity.
